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Abstract of JP2001 052868 
PROBLEM TO BE SOLVED: To improve the 
light emitting efficiency and lifetime by 
including a specified quantity of the organic EL 
element material composed of a special 
compound as the center of the emission in a 
light emitting layer. SOLUTION: A light 
emitting layer includes 0.1-20 wt.% of an 

element material made of a compound « ~ A - N 

expressed by formula I as the emission center. f v » 4-X 1 ^X £- Y 1 V 

In formula I, A means a substituent or non- \ T 7^ A \ 

substituent allylene group having 6-21 carbon 
atoms, X1-X4 mean each a separate 
substituent or non-substituent allylene group 
having 6-30 carbon atoms (X1 and X2, X3 and 
X4 can be connected to each other), Y1-Y4 
respectively means a group expressed with 
formula II, (a)-(d) is an integer 0-2, and (a)+(b) 
+(c)+(d)>0. In formula II, R1-R4 separately 
means a hydrogen atom, a substituent or non- 
substituent alkyl group and cyano group 

having 1-20 carbon atoms, or triple bond of R1 ■ , f 5 4 

and R2, R3 and R4, and Z means a Ft I i I I 

substituent or non-substituent aryl group JL 1 ^ ' I I _ 1 - 

having 6-20 carbon atoms, and (n) is 0 or 1 . . ^ ^ 
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gfti u < t**gft©^^^6 -2 0 ©7 

40 y-*SXBi/7/»%«0, BStSfcOtflwi 
^U. ®*PX«^fil»©KSSS«:^fi!5l/-CI,>rtiM<r>. 
R' ^R"oAflWtt". gft«>l/< tt5f«ft©7JU*;V 
Sit/CB, ^f^S. x^US. 7at;l/S; 
Sv sec -7?;l/S. t e r t -7"^!/^. ^<>?;l/ 
S, 's+S/JUS. 'v7^;l/S. ^-^^-^ISi ^f-ryjU 
S, 2 -7 x-;w^ vT'ntMVIS, ^.y^np/^A 
S, hy7;l/*P^?i»US > ^>y;VS, a-7x/"*r 

y?;P7x-;l^'<>^jl/S t a> tfT^h y-7;i/to^ 
50 ?;l/'t>t>;l/S < H^iijMfAS, a-'OyjU 



(8) 



13 

3-^^^7x-;H k 4-x 
4-x^;l/e7x^g v 4-f ^P-M^V*?? 
8, *7*;HS. 5-^*;kf7*;US. T>bV)i * 



200 i -52868 



14 



[0020] JKTJC. *2£9§©H&S; CI ) Rtf 

[002 1 ] 
[ftl8] 



c 




= C C 



-@ 



(2) 



b 



(4) 



[0022] 



[^t 191 



(1 3) 



Cio) 



17 



#8120 0 1 - 5286 8 
18 



co) ® v £| © 



(1 4) 



[0 0 2 4] 



<0> 





* * Hfc2 1 ] 



[0025] *fffi8©WISE L$*«> HMBi^SlSK 

t>. mmonmLjimt. {'m/m.m^/n so 



®»fi!rta®L/i:fe©***s. -ass en, c 1 • ] 

m C8) ©{fc^BJtt, ftl>feX££tft : 5. fttifciE 
TLSAg. iBtl«Btt**l/-Cl»*«>-C. .«6W>fcO 
■CO. l~2 0Sfi%8SJraO-CS3feB«Cffi^-r^C£AS 

[0026] S&ftliKtt. .jMtCJ&PT. *^9<D-fi2 



19 

»cifet^^. tit. ewla®. smm. m 
mcc. «Btf6***&vr 

ioo2T)H(a-ci)x«cr ) oit&totm 

f*h7"fe>, *y-fe>* suM-U-fe-f 

X-MIUX 7*p^yi/>\ ^7#;D^yU>, ^ 

yy>, y*w<t)s> s ^7*a^y>>> % ^7x- 
***y-s>77->k 7;i^>> 

>h7-fe>, S>75 St*fr*V-Ar % b?> v *tfb*5 

9*t»C£3teBarc*9. Jf?£O<«80-99. 9S 
[0 0E-8]jE?tttA*Wtl/r(* % £?L*Ma-r«K- 

h^b Fn-ts *i/-;k t+W7 
b F77>, 7ViH=F9»/>» &y7y-M>7 

^7 5>Mb U 7-*~H-7S>^£ k 50 



«fP§2 0 0 1 - 52 868 
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[002 9] *#6W<Z>W«E L**«Cte^T«iftr ft S 

-ji>7s>, h y F y^75>, h yji/^7x^Ji/7 5 

N. N' -^7x^l/-N, N' - (3-^^1/7 
- 1, T -^7x^-4,4' -5/7 5 
. N. N. N' . N* - (4-jt?)\,7x~fr) - 
1, r -7x^;V-4, 4' -i>7 5>. N, N, 
N' . N' - (4-y^;U7*^;U) - l., r ~xy 
x^;U~4, 4' -i>7 5> ( N, N* -^7*^- 
N, N' -^7*;l/- 1, r -tT7x^;l/-4, 
4' -^75> v N, N' - (^W7x^jt/) -N. 
N' - (4-n-7W7i-;l') -7xt>FU>- 
9. 10-^75>, N. N-fcTX (4-^-4- HJ 
;l/7^7x^) -4-7xXJl/-i/i;DA,^> 
* feL<ttcn6(D5?#fiett7t>#tg4^Uc* 

SfcOTtt&o. 7*ai/7~> (Pc) mm&tDMttii 
9t\t s H, P c v CuPc, CoPc, N i P c , Z n 
Pc, PdPc, FePc, MnPc, ClAlPc, 
CIGaPc, CllnPc, CISnPc. CI, S 
iPc, (HO)AlPc, (HO)GaPc, VOP 
c, TiOPc, MoOPc, GaPc-O-GaPc 

[003 0] nmxmt uxK, 

h ! J7*/-;v v ^ #*J-)l % ^yi/V-f h>*A#> 
7>hn>^i^ne»<Dg|^^f^n^^ Cti6 

[003 1 ] ^WO««E L^iC*Jl>T. $ e>fc® 

-h)^, t^x .(8-bFn*V+>y^->) 
a, hy* (2-^^-8-b Fn+^+yyt- 



02) 



21 



F) \C7s (10-tFfl*^>!/[h] * 

y;*-F> ^(io-tKP+^<> 
7 [hi *-/u^-h>m (2-^^-8- 

4v;*-F) *PP#»J$A/ hf* (2-y^;l/-8 
-t;yt-f) (o-*u75-F) : ;tf'J$A % t^x 

h) (2-*7 F5--h) tiy^mimtfhtt&ifi. 

[oo3 2] *&, ^s«Eaaa!fttt, *+*7- 

;k *T7-A\ ***5/77-Jk *TS>77-*fc 

2, 5-tf* (i-7x^l/) -1, 3. 4-**** 7 
yy^;UP0P0P, 2. 5-hTX (l-7x^ 

-1. 3, 4-*77-/k 2, 5-hTX (1-7 
*x;io -1,3. 4-i**i^77-;k 2- (4* 
-tert ^Wx^W - 5-(4"-tr7x^ 
;10 1, 3. 4-***5>77-Jk 2. 5-trx(l 
-^7*;U)-1, 3, 4-#*tJ"^7 : 7~Jk 1. 4 20 
-t'X [2-( 5-7x^+^77^1/) ] *<> 
•fef>. 1, 4-fcTX [2-( 5 -7x^W+1f^77 
y;l>) -4-tert -7^;^>^>] % 2- (4' 
-tert -7fJl/7xXJb) -5 -( 4" -Dx- 
;I/)-l. 3, 4-*7^T7-;k 2, 5-fcTX(l 
-1, 3, 4-f7^77-;W 1. 4- 

[2-( 5~7±x;l^7^77y;L0 ] "Ofe: 
a 2- (4* -tert -7^7xi;l/) -5-( 
4" -tT7 -1,3, 4-h»J77-;k 2, 
5 -fX (l-*7*;l/) -1. 3. 4-M/77- 30 
to* 1. 4-tT X [2-( 5-7x^1/1 »J77'jJl/) 

[0 03 3] *»RO«HE L*HC*rt,*m 
'*«c t HK C 1 J XK C 1 * ) <D<fc£^<?>ffefc, fcfc 

B«i«gai*RWfcD» i/U3>*-#JW gJBS^fcJ:*) 40 

[0034] w«se L3R^©»*ecfl^s ft *$nttt* 

ttil/Ttt* 4eV«fc0^t^ttW^M°* >(3[) * sa 
l/ob!K MR. 7;Psx»?a, ><*yj>*. & 
*K x^;u s *>^xr> v & &l /<*y 
*A**,fctf*tl6©££, IT0S«l NESASfi 

3 IJ **7 x 'J hTP-Jt^OfflHmtt 

4eV*9/h8ttft*«tt*»o«>io#ab'C* 50 



&H2 0 0 1-52 86 8 
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A/ffi, ^WWA/VV^W, 'J^^A/7;l/5 
[0 03 5]#»EL&^C«, SfimH<»*Stt:*ft; 

s^reer*. «raw>«*«. aaa 

1 0%£LBc** c U*. WS&SZ, 

ft, j»!tt4ST&fc©"C*tilfliRje 

^IHt*ai7^Ji'A < bLrtt > #Ux* 

;i/7^3-^*a^(*, #y^atfu>, 

x-f-;b-t;i/7^>, f ^77Wax^u>-^-7 
;Wn7i^i^-to-f;^t^ft # y tr^;V7 
JW^-fF, f-h^7;l/^px^u>~x^i»itm^ 
f-h^7;U*Px^u>-^4 i if7;l/tP7Pb*U 

xij^>7;W5<f F, #'MXf;k 

#U*U*> fc #tM5F. f-iU-f 5 F, 

#y F> *y7p.hrp>93j5W&n*. 

& X^aF*?>>y, 77Xv, ^^>7^U 

7 a - ^ > y^cDSS^is^i n 

a^<DK/l«5 nmiPh 1 0 um©« 
ffl^aorc^^ lOnaiHO. 2am©Kffi^3 

[0037] as^Kfeoii^, &»*j&£-rstm 



C13) 



23 



75 F, #y*i/*>, #y*;b7*>, 
*.*yi/-h #yy*wr*yu-h fc>na-x* 
©tB«tttttiSfeJ:»-tn6^»^(*:, ;#y-N-tr- 

W»tW6hS. 10 
[003 8] J£LbG>«fc W®E LiB*<P2fcfcllfc:# 

W&E L3IS^fc»6 C t&VZ 

[0040] *»i»(DW«*^ffltm©«JSi?ffirffiffl 



1200 1 - 52 8 68 
. 24 

:sec-W75X 1 e r t - 7^1/7 5>. n - 
7 5Jl>7 5>, -fV7$^7$>, tert-7^1/7 

>f^7 5>, Kf 2^V7 5X fyfW^, 
1 -r hvr^;U7$>, ^>?^7 5X 1 - ^ 
^-y-fSM^SX *^3r-f^V7 5>^E(Dljft7^* 
^7^>M \ xfl/>^7 5>, I, 2-^7^-^^P 
A> 4 1, 3-^7^^nA"> v l, 4-^75^^ 

ta7-y>; a-^Woyi^, p-Wn7 

o-7-^>, m-7-^X p-T-vy 
> v l -t?9)\>7*>, 2-*v7*Jl/7 3>, 1-7 
5>7>>^*fe>. 2~75y7>h^-fe>, 2-75 
/^x^K 4-7^^^7*^, 9-75/7x 

t>Yi>> s 2-hV7;i'*tfy*;t'hJW^> v 3- 
V y 7Jl/*a>*;l/h/W^:>. 4- 

m-7i-l/>i/7^>, p-i7*il/>*^7 
7W1/>J/7S>, 1. 8-t7^l/>'^7i 
>^7y-;i/^7 5>5i; 
[004 1 ] 
Hfc2 2] 




[0042] -MSC C6) r^StlS 2IRT 5 >i.l/"C Hfc2 3] 
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^2 00 1 -52868 
26 




o> 




MSBM®. 1 ~ 1 8 ©TJU+^SX5i^» 6~2 2 © 

[0044] TV F©H{*0J<t LTtt. 7*a 
o-7a ; e7-v-rt' > m-^o*r-v 

-T'a^h;!/!^, p-^D*h*ix o-7*a*7 

A\ 2 - T'O-t'OT' Ml 7 0 U F. 3,-7*0*'<>V r 

F'jo^yF. 4 - t/o^t'O v f y 7 n y f. i-t* 

D*-2, 4 -Sot F+iz-O-fe'^. l -7'a*-2. 

F+t"^>-fe*>. 2-7*a j e7,x^9 1 ;ur;i'a 

3 -7a*7**?'JUT;l'3-JK 4-7*P-fc7 

.x^^TJio-Jk 5-7*0*- 1. 2. 4-F';^ 
?Jl/^>€>« 2-7"a*-m-+->u>. 2-7*n* 
-p-*fU>. 3 -7*0*- o -=Fi/U>. 4-7*0 
*- o-*risl>>. 4-7 , D-=e-m-+->U>. 5-7" 



30 



40 




50 



l-*no-2, 5-^F*^>^>; 

frTfo^-frs 4-^aa7x*^;ur;Un-;K 5- 
^PD-l, 2, 4-F'i^M>^, 2-^PP 
-m-^J/UA 2-^PP-p- + '>l/>, 3-*n 
P-o-*fU>. 4-?PP-o-^U>, 4- £ 



(15) 



200 1 -5 28 6 8 



27 



28 



£pp-3- < Mj7;l/*P.* h=^» 1- * 

£pp-4- ( M;7;M*CM F*^> 2- 

tf7xx;t/ % i-^ant7^l/>, 2-£nn^7£ 

-4-y^t7^i/>?©ry-j^0 , j FS: 3- 

F"<>-tf>, o-3-F7xy-;k m-3-F7xy 
p-3-F7xy-;l/, o-3-FF>l>x>, m 
-a-FMUx^ p-3-Fh;bx>, 0.-3-F7 

Jk Z-3-F^7Hl7nJF, 3;-3-F"<>7 
hV7UV¥* 4-3- f*<>V v y 7.B V F\ 1-3 
-F-2, 4-^h*^>-tf>, 1 -3-F-2, 

-A 4 3-3-F7**^TiPa^K 4-3-F7 
x**fl>7JU=i-Jl\ 5-3- F-l. 2. 4- MM 
?;K><t?X 2-3-F-m-*f U>\ 2-3-F 
-p-^UX 3 -3-F~o -**>[✓>* 4-3- 
K-o-^^U>, 4-3-F-m-*Vl/>, 5-3 
-K-m-^VUX 1-3-F-3- (MJ7;V*P 20 
^h^*/)^>^> v 1-3-F-4- (Fy:?;l>*a 
.^h+^)^>^>, 2-3-Ffcf7* : x/K 3-3- 
F^7*x;k 4-3-FtT7x-;k l-3-F^7 
2-3-F^7*U>, l-3-F-2-y^ 

<o>-B r <o; 



:r«;-ivr FS: 7;i/*n^>.^> % 0 -7ju 

*P7^y-;k m-7-M , P7xy-jK p-7;U:fr 
07-v-;K o-7jM"P Ml/x>, m-7;^ah 
rt/X> % p-7Wohl^x>, o-7WP7x/- 

m-7Ma7x^ p-7^n7iy- 
;l% 2-7;M*P'<>y r F y 7P y F v 3-7)l*w< 
> S /Y V7V}J F, 4-7WO^>7MJ7P'jF, 
l-7Jl/*a-2. 4-SMF*^*<>fe*>, 
*P-2, 5-SM F+fO-tfX 2-7^P7x 

. 4 - 7 WD"? x ^^jl7Jl/3-;K 5 -7;l/^n 
-1, 2. 4- Fy^^;b^>i2>, 2-7WP-m 
-*^u>, 2 -7;l/*a- p -*i/U>, 3 - 7;i/tf 
n-o-^^P>, 4-7;u^a-o-+^u> > 4- 
7;l>#a-m-*i'U>, 5-7;l/^-n-m-+i/U 
l-7;M-a-3- (M</7**a-rf h+V) o 
i -7A/#a-4- ( F V7WP^ < 
2-7Wa^7x^k 3 -7;i/tfPfcT7x 
4-7^^nt^7xx;i/ t 4-7;V^P-l, 2 
- (jt?\sl>i?*lri/ ) ^>#>, l-7;U#P;f-7£ 

l/> ( 2-7iWt7$l/>, l-7WP-2-y 

^;l/^7^u> v 1 -7;i/*n-4-^^;i/^7^u> 
3<*>7y-;V7Py FWf'; 

[004 5] 

Ufc24] 



Co 





[0 04 8] tit, xmomtozmiistomQKis 
or, l, 2 -^a i, a-p^p^e^ 

>^>, 1. 4-^7 , P^>#X 9, 1 0 -i>7u 
*7>h^-fe>* 9. 10-^PP7>f-7-fe>, 
4. 4' -^:/P*e7x~;k 4, 4* -S/^PPi? 
7x-/K 4. 4' -^3-Fl^7x^k l-T'P* 50 



-2-7;i/^p^c>Hf> > i -^p^e-3-7;utP^ 

1 - 7^^-4-7^:** P"<>-fef> v 2-^P 

^^pp^/ 3-7P-t^pp^t*>, 4-^ 
P^pp'O-fe':^ 2-^n^.-5-^upF;l/X 

3 - T'P-fc - 4 - ^PP^>7 h V 7 P y F » 5- 
7P- : e-2-^PP^>Vh t J7PyF > 1-TTp^r- 
2, 3-^^PP^<>-tf> % 1 -"7P*-2. 6-t?£ 
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5-7Wnh;VxX 3 --/D^-^-^tn h;l {0 04 7] 
x>. 4-ya^r-2-7;^P h;Vx> v 4-7n** [<b25] 




l o o 4 8 ] xmio^^+mtmv^is&fcto^ ^xor^ySio^MLTO. 9-5{&*>iWfft 

ttft < ; 0U«. ££&3tei3fc: 1 187 S ><b^CC2a [0 0 5 1 ] bxmtZ'^W 

$Mbtc2WL7$>imii<D7V~)\' (iv) Yvvmimm, ^^p^'r^w 
K^iaucti^^sifi^^rti:^^ 3&7U 30 (iv) m^ y )^^oAmo^v^Mt^m\^\t 

-fr7z>z£vmmmmm~c*zctij>b. m ^s^a <n> . mw>*± (n) ; iw><*i? 

<oa»w«cwacar y-;wx9-/ K*i«irr**feWf *a (n) k ^wsat***** ht- h (n) . 

*U>. (iZ/Vz-VVfr) >*^y>A (II) . 

[0049] ry-x^-f Kosutatt^SflPBsn ^na^ (7-feh~H;;i/) ^s/^a <n) , y*. 

TV-frnvA K*»JJB**»£Ktt % 1S7S>1* A (ii) , ^np^ ( hy7x-W^7^) ^ 

Mc*tOT v ^n-etio. s^flh-l 0*;1/{&<DI5H 7i>9A (n) % aar *57> 5 >^5i^A 

WiSrib, ^ttS(y*5J£cD7U-^^-fFcO (n) , ^#an <*/*D**dr-i. 5-^x» A 

a«k «jra*«(«£'r*fca&. #*l/<ttift75 vWJ* (n) . ^t^Ah v.yfr*n7*?~b 
^i^frtcftbxztieho. 7*JW&^5*JHijrc* 40 (n) ^o2ffi^^^A<b^S ; h vx 

s. *fc2^k*4&ru-;i/^^K*'«ttirr*» ';f r >7-feh» r^y** <6.) (£>d,cdb 

*tn«:»jffr47y-;^v^-f ptt. i«rs> a) 3 ) . box ^>*jgj s >T*sh>') zsiz&v 

<D7^ymi i odC^bX x 0. 5-1. 5fg*;K3Djffl A*Pa*ArA||» (0) . f-h 9*^ 

ji/- 1 . l fi^;u©«arSte*ce:»ftrrn«J:^. [005 23. #»WOtti#ftK:*rc>r:- *9S«Afli 

[ooso] tit. 2«7 5>*BS««:ssftnsns7U ^BjcofiWfiw, »«:iiB&r*fc<D^tt*i>%-iiftr 

-^-(FB, Mft£Lfclift7 5><J[)7^glo ;>1^MU ^y*AftgCr 0 . 0 000 1- 

cc*toro. i-i o*;n»aaarrtitf±c^* so 20. o*;i/%-c&&o ^y£A#ijE«ffl#r*ft 



(17) 

31 

ft »>w^3«ry^r3>^«rc*.**J, 

0. 00 1>5. 0**%?**. 

[0053 ]-*»w©wto5ffeicfci»r, mm&± o 
Tfis^^n^ h y 7****77 << bxfc. 
^cwaetitpvatK . m«F y;x***;*7 < 
hy$/£n->*s/**X7.f Ky^vt/atr* 
*X7 * > y - n - 7*****7 h y ^ vt* 

h y-S e C -7*****7 -f>, h 10 

y - t e r.t - 7****7 * >«Wftf 6*1. W^S 
(6?SStt*irr* C 4*6»* b < h y - tert-y 

**** 7 hU7y~**:*7 <><t£«3 

0^7x^X7^, hy 

.mwx7-f>(p (To i),> . Ky-o-hy>f 
***7*> % hy-m- by ^***:7«f hy- 

p- hy 4***7 *>#W6*i, &£L<tthy7 
x-;v*x7^> > hu-o- h y 4***7 .<>r* 

^*X7^>(b^»4l/rft mcfmti>i><Dv 20 
tttt<, W*$e*(^****7 tr 
* (5?jt***X7-4 x^v, tr* (s/i/^n-^* 
*>***7*y) t^* (e^^q^*^*** 

1, (^7x^***7 4 y) tr* 

(^7x^**X7^y) 7xP-fe>, (R) -2, 
2' -tf* (S>7*~***7-r >0 ~1. T -tf* 
7** ( (R) -B I NAP) v (S) -2, 2' -fcf 
X (i?7x^W7^) - 1. I' -t?t7** 30 

( <S) -B I NAP) . 2. 2' -tf* (S>7*i* 
**7-<-/) -1, .r -£*7** < (±) - BIN 
APK 2S, 3S-£* (^7»^**X7-fV> 7 r 
( (S, S) -CHIRAPHOS) v 2R, 3R 
-tf* (^7x^X7^) 7jf.>.( (R. R) - 
CH IRAPHOS) , 2, 3-tf* (^7x^W 
7^y) 7*> ( (±) -CHIRAPHOS) , 

(R) -2, 2' -fcTX (^-p- HJ:4***7 4 
-/) - 1. T -tf*7** ( (R) -To 1 -B I N 
APK (S) -2, 2' -tr* (S>-p- h 0-/**. 40 
ZV4S) -l, r -^7** ( (is) -To i - 
B I NAP) , 2. 2' -tr* (i?-p- hy-f*** 
7^y)-i f r -tr*?** ( (±) -To i -b 

INAPK 4R, 5R-fc^* (^7x^1/^7^ 
-***) -2. 2-5^**- 1. 3-^**v^> 

( (R, R) -D I OP) , 4S. 5S.-^ <^7* 
^V*X7^y^)-2, 2-^-rf**-l. 3- 
9 J**]/?y ( (S. S) -D I OP) . 4, 5-£* 

(^7x^^7^^^l/) -2, 2-io***- 

1. 3-^**V5> ( (±) ~D I OP) , N. N' 50 
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-^**-.<S) - 1 - C (R) - 1 ' , 2-fcf* 
(^7x^X7^) 7xU-fe~;lO x^;V7S> 
<(S). (R) -BPPFA) , N. N' -3>>** 

- (R) -l - C (s) -r . 2-tr* ,(s;7*^ 

**7 -f >>) 7xPt^.;l/) xf;V7 5> ( OR) , 
(S) -BPPFA) . N, N* -y-rf**-rl - 
CI* . 2-fcf* (^7x-HX7^) 7*P-fex 
*) x**75> ( (±) -BPPFA) #*tf6ft, 
»$0<l*£* (t?7*XJl,*X7 4 y) X*>, I, 

3-tr* (*;7x^7^ y) 7pa> % tx (j? 

7x^1/^7^) 7x0^2^, BINAPT^O. 

B I NAPtt36^^^fc7*5*r*aK 
[0 05 4] h'/7****X7 4>ft«ft>. F'i7x 
-***7 ^ ><k^*Xtt^*X7 Y >^bd«<ottffl« 
tt, >19S>9A{fc^VKCtf o . o l - 1 o o o o« 
**«M-rhtfJ:C\ flgfflS^CCDiSH'C**l«7y- 

«H*«Wrsci*6; J:0VSL<«^?^9A4t 
^«:*turo. l^ioflSf^Ji/rft*. 
[0055] *»»©Wi3Sfffir«. «8«»t a 

^y ^ A©k«**7**v*«7*3*j/ K^o«Ria 

JSatSC; 3 »7 5 >^<DWt5ifiS^6 SiRTtitf <t < , 

y*A^h*5/f, thy^Axh^i/F, ^y^A> 

h*^b\ ^y^Axh^t/h\ y*^7A-tert- 
7h*fh\ th'i')A-tert-7 , h^>F, ^y 

(Cs, CO, ) «©J:5ft7**»;^Bl7*=i*VK 
t*ot, ^n6»Rl6««C*0**JlDitrfe. SfcT 

y^js, *^b7ju^7 y*»acF*»{b7** y& 
»t7*3-**6*©«riiwurJSi»k:«Lr«> 

[0057] ffifflTS^S(DS^ 1$teSHIiKSft*feCD 

■ciitti^; si»a^52flW©»»47';-*M 

5>f F<D^ny>M^tc^Ur, 0. 5»**JHi:«WB 
*4Ci3Mff*U». teS^S^ 0. S«***S9T 
J^gl4^{5TU7y-*7 5>0^(Di&T ; &» 

< fcaMSFs.L < ^momt-mmm^x i>r y 
^-*7 5>cDiR^c^mi^^^, sia*7atD«tea 
&ft&tmtctj:z>ctfrt> s &m*b<\zi. 0-5 

[0058] *m<nm&ii&Kmzm^ mm* 

h*x>, *^u>^<D^SB^{b7fcaS 



(18) 



33 



>*?©x-r >\sW& : r-fe Fx F y;k y^^*Ji/A 
75 h\ y-rf^M/XAtf+i^F. M 1 -!^ ?jM?x# F 

'Otf>. h*x>> *^U>3©^^ft*$jgji 

[0059] ^^©ijji^&tt^ «EETv 7* 

*ai3©iia^B . mm. 2 0 -c-~ 3 0 0 -c. * g 10 

Jf*l/<B5 0-C-2 0 0 , C©«B > STS^fflB. 
[0060] 

£150)1 «b£$a) 
*[S#A©£l£ 

7Jl/=f>»SfET5 0 0 SV'Jv HUHP^^+K:. 
p-:/P*-<>X7Jl'7 s b F 50g (0. 27mo 
I ) . K>t?A'*X*^iJi?**il'XX'?'A 5 0g 20 
(0. 2 2mmol) > P.rf^rtoU'***/ F (DMS 
O) 2 0 0 5 9 'J 9 h **tt&A>K. t -?F * 

u sar-ww*t/©6s«k. srsism scs« 

*5 0 0 5 y U » FH->Wf:&AU ftitx* JU-Cft 
U-f-'-CSBaMll/fc. SfctiteWSMfiW*** 

1 0 0 5 5 y y 7 h *-cwsas-tt. *mm*a 4 e 

g (JR$8 1%) 

[ 0 0 6 1 ] *ffl#B©£»£ 30 

TMisSffir, fttmtt 3 0 0 5 y y ? h*Ha? 

^^ntptc, *F5»A10g (3 8mmo 1) , Txy 
> 14g (1 50mmo 1) . hyx ('WJf 
>7 - teh>) i^'^y^A 0. 53g(l. 5mo 1 
%) . hD-o- FJM>1/#X?.*> 0. 35 g (3 
mol%), t-^h^UthV^Al. 4g(77m 

o i ) RWm hiisxy 10055 y y ? hjn&fm*. 

fcfg. 1 0 0X;-C-%M»JBl$l/5fc:3.-tffc. £i£&7 
&. IffttiUfcilSilfcffifRU ^ * ✓ 1 0 0 5 5"; 

y » hfis-cmvtz. mtiicffl&M,z&mx-*}\>s o 40 
5 5 y y 9 wemtts*. mWB 7. 7 g 



882 0 0 1 -5286 8 
34 

$7 3%) *ftfc. 
[0 06 2] #!BK*C©&i8 

ftSPtttt loos 1 ; 1 ;? h;w^x7^^^tf«: A 4 - 

•7a*-*.>¥)i>-7v 5 F 12. 5 g (50 mm o 
1 ) . WV^WtV 'JX^JH 2. 5 (7 5mmo 1 ) * 
WL. 1 0 0XJX?7lSIM*#b£l£;re*. SJofc 

7&. aunts y f y x^ji/twaW'CB* i/. 

*ia«£C 15. 4g^fc. WMtCtt. ch'SLfcffl 
iStf-rK;x©SJ£«:fflt,>fc. 
[0 06 3] *IS#D©&j£ 

7^=f>assrF. 3 o o 5 y y -3 h^=n7?^3* 

(C. p - 7'n*'<>X7A''?fc F 9. 2g(50mm 
ol).#IW*C 1 5. 4g (5 0mmo 1) , DM 

so loosyy? Fju*fta^«. kict-^f-* 

fii<)V& 6. 7 g (6 Ommo 1 ) ^broasm 
U gSr-?fcS#L£Io3-efc. £ft4f*7t§, SJ8K 
4, *2 o o 5 y y ? FJHt»K&\u ifc&x?ji/-ctt 

i 005 syy ^ t-frvmv, *h<*d i3g 

(|R$7 7%) 

[0 06 4] {fc^Ja©^^ 
7;l'rf>MSSTF. &*Pf ft * 2 0 0 5 y y v F*=p7 
5X34IK, *(gK*B4g (1 5mm o 1 ) , tf>RB#D 
2g(6mmol). F UX (S^-O^yf^XTteF 
» SJ/^y-jA 0. 16g(3mol%K <S) 
-B1NAP0. 22g (6mol%). t-^h+-> 
thy^A 1. 4g (1 5 mm o 1 ) RO^mikY^ 

> 5 o s 5 y y v v>\<*M*.-Mk> i o o whmb 
bTT^^y-^-cft^b. eovv-Wammbtc. 
^*-y->/h;i-x>=8/2) rti»L > mm*. 

1. 4g*S&. C©t9^«. NMR. IRRpfFD- 
MS (^w-JWFt 5 ^ V^-^aVv^X^i'hA) © 
fflSKJ:"). {b^)ail5I5E§nft: («*S2X: a H 
... (90MHz)"C©5 7.0-7. 4ppm(4 
2H, m) ) ) . <t^a©NMR^*-l-?:@l!c^ 
•3". {k^BJa©S(6^*JUTtCiS-r. 

[0065] 

Ut2 6] 



33 

>^e©x - f)lim : 7fe V~ Y <))V % V* ffr-fch A 

'O-fe'v. h;bx>. *vu>S?o^#i^{k*^)Sj« 
[0059] ^WwKji^tt. SET. 7* 

y>^^^^*w«rrc*(W" s c t u i> 

*aW0W5*tttt. SJSSS2 0-C-3 0 0-C. 10 

jifsiAttso-o-ioo-cofcB. fittP^na. 

[0 06 0] 

SfiSWl «fc£«5a) 
4>IB]#A©£»S 

7;u=f>£urF5 o o s y y ? fa=p-7 9X3*(c, 

p-T'DtOXT^ftP 50g (0. 27mo 

1 ) . -S>y^^X*>aiJ?l^AxXf-JU 5 0g 20 

(0. 2 2mmo 1 ) . itjtf-frZJW+lsf (DMS 

o) 2005 yy » hWfiii^. &«ct-:/h* 

i^y^A 30g (0. 27mo 1 ) i'Pbr^mM 
*5 0 0 5 y »J v HHP K&AU ftKx^rJfi 

1 0 0 5 5 y 'J v . #K#A 4 6 

g OR* 8 IX) Zfttc. . 

[006 1 ] *Rfl#B©£Ji5i 30 

TM^fmv* ®mtt*3 o o 5 y y ? n^nn? 

•^X^fC. tpfflftA 1 0 g (3 8mmo I ) , 7— 'J 
> 1 4 g (1 5 0mmo 1 ) » hyx_(j^os?y^ 
>7*h»^<7m 0. 53g (1. 5mo 1 
W . hy-o-h>-f^*X7^> 0. 35g(3 
mol%) ( t-^h+i/^hyj>A7. 4g (77m 

o i ) mfimYfrx's i o o 5 5 y y •> v^zm*. 
i o o-c-c-KMMg^Lsiss^fc. mmr 
ffttb^jumi/.- ^ f j->\< ioo55y 
y s> hjfrvwtt/fc. mtitcw£&mmx?)i>5 o 40 
5 5 y y ? H^-ciwSftse. fia^B 7 . 7 g (jr 



41182 0 0 1 -52 8 68 
34 

$73%) mtt. 

[0062] 4>lffi#C©£l!£ 

Mtfts 1 6 0 5 y y v Vi\'*z7 5x="pK.» 4 - 

^Dt^^^WBi K 12. 5g (SOmmp 

1) . I1)>BH/X^JH2. 5 (7 5mm.o 1) *• 

i o o-c-c7^tB»ssssw?tS{£;3^fc. sua* 
7»v jasa&s y >a h y i?^«^.s-ca*u. 
waftc 15. 4«m. twea, cwsumi- 

[0063] $IB!fcD©£jjX 

7;u^>aisr. 3 o o s y y v Y)\>=n? 7x3$ 

p-^nt^XTAft H 9. 2g (5 0mm 
oD.^H^C 15. 4g (50fflmo I ) , DM 

so i o o 5 y y ? f**tt&/us. <we.t - y h * 

UtiWA 6. 7g (6 0mmo 1) £4>t/fojjyfl] 

u w&v-&mb!m2ittc. sumrtu mm 
*2 o 0.5 y y ? h** KttAu i»*>*rii 
Bl/fc. KK-7^i"?A-cfem a->y-i;<# 
u-*-r«Eaiwufc. ffe.ti/offlss^*^-^ 
j oo 5 ay y * ni>-cm&L. #o<*d i3g 

0R:£7 7%) fc^ftu 

[0 06 4] {t#8Ja©£ltX 

r*;*>«an\ $iPf? 2 o o 5 y y huho? 
^xrnfijc, "J«fcB4g (1 5mm o I ) . tyfflftD 
2g(6mmbl>, h yx ($?-<>*? y ^>7-fe I- 
» J>/*55*>A 0. 16g(3mol%K (S) 
-BINAP0. 22g (6mo 1%) , t-^h*^ 
t hy^A 1. 4g (1 5mmo I ) RtfSSIShrta: 

> 5 o 5 5 y y 9 h;u*jSDjtfc'a,- i o o'ec-Rfln 

i/-c^j»v-*rft»i/; eox:TMMiflWiB»t/k. 
®&*ifctatSifl*tf; ^ a * a-7 h y 5 y ( •> y 
<N*-?>/Nl<i>=8/2) rfftib. ^ft^* 
1. 4g«rmc. C<0®m*> NMR. IRS^FD- 
MS y^a>vxX'<{'hW © 

iMSetCiy. {bMa&nsrtiA: (JR$3 2%: 1 h 
,», (90MHz)-C©5 7.0-7. 4ppm (.4 
2H, m) ) ) . {b^aONMR^f-h^Bltem 
•T. ft^iftaOKiSa^WTKw-r. 
[0065] 
llk2 6] 



(19) 

35 



Pd»(dba), BWAP 
NaOttJu PhMa 



:0E0| 



n 

or 



IBuOK 



a 



Pd.(dba), 8 I NAP 
NaOtBu PhMe 



[006 6] &&£0!I2 (Ifc^&b) 

Trt^&SrF. 3 0 0 5 ') 'J v hAHP77^af 
£. p- \-h7)Wt P6 g (5 0mmo 1 ) . W8ft 20 
C 1 5. 4g (50mmo 1) . DMSO100S') 
>) v hfr&ffiLMi. WiC t - -f \*t>1] ') 6 . 
7g (6 0mmo 1 ) *d>t/ToWMU autMHW 

ftusiss-efc. sioshts. s&ttfejcz o o s y y 

Ufc. ®&ftfcia*§ll£;< ir y-* 1 0 0 5 5 'J ') v 
r-Jb-CMtU ttMtB 9. 2g 0N*6 7X)*ff 

fc.. 

[0 0 6 7 ] <fc£«Jb©£JiS 30 
TA=f>»»T» »»t#*2 0 0 S !>.»; ? h>l>=P7 
7*acbK:> tffi#E4g (1 5mmo 1 ) . N, N" 
-y?xiM>yy> 2g(6mmol). H)X 

(yt>y;f>7i!h» y^yfA o. i6g 

(3mol%), (S)-BINAP 0. 22g(6 
mo 1%) . t-^h+t^hy^Al. 4g (15m 
mo 1 ) RDfa* h*x> 5 0 3 5!/!/? KJH&ftl*. 

m. i o c wHurtWfwaestffc. 5£**7 
mLitjs^amb-cy^y-^t^^L. 6 0 

(J/.U MM^/ 8/2) 
TfjlKU SjSi&*2. 5g*f?fc. C€)»*tt. NM 
R. IRROTD-MSCiBStCj:*). {fc^b4l55£ 
S^fc (lR^5 8% : 1 H.» R (90MHz)-C©ff 
7. 0~7. 4ppm (40H. m) . S 2. 34p 
pm (6H, s) ) ) . {t£$Jb©NMR*?-l-*g 
2K^T. [t^©b(D5Jt.S%WTK^-r. 

[0068] 

Ht2 7) 



(20) 



200 1-52858 



43 



38 



* [0 069] ^ 

-nu>$mr s 2 o o 5 y y 9 h^zn? 

^K(*B4g (1 5mmo ! ) , 1, 4- 
i^P*:J-?*V> 1. 7g(8mmol)\ hyx 

<y*>y yf>7-fe b» s^w&a o. i e g 

(3mol%), (S)-BINAP 0. 22g(6 
molW, t-^h^^Ky^Al. 4g(15m 

mo i ) &tf$£*ih;i/x> 5 o 5 5 y y v untax. 

io ioovv-mtmmwbm$&c..m&7 

Wvv ($/y^^;i//^4^>/h;Ux>=8/2) 
rtSKL, OgfcfSfc. C(D»*«, NM 

R> IR»WFD-MSOWE«:J:0» ft6«c-iB3e 
?n/c (iR^SO^: 1 H„mr (90MHz) 
7. 0-7. 4ppm (6 8H, ml). fb£®c0£ 

[0070] 
20 Ufc2 8] 



oil 



30 



OI 



iW4 ({b^d) -^^O^r>h^-te> 2g'(6mmol), M;* 

r;v^>^3Srr, »a^*20 0$yy^hJi/HP7 Omoiw, Fy-t o. o 

tfjff#B4g (1 5mmo 1 ). 9. 1 0 50 7g (6mo 1%) . t-7h*U* h*)V/* 1. 4 



39 

g <15mmo l>2Kfl8»h^*> 5 0 55yy* 



(21) #882 0-0 1 -5 28 6 8 

40 

NMR, I.RR»FD-MS©W©CJ:0. 
{t^dilSJSSftfc 0DW4 4K: 1 H™, (90M 
Hz)rcD5 7. 0-7. 4ppm(40H. 
m) > ) . <b^*d©Ba6atteiT«c5«-. 
[007 2] 



>=8/2) ttttkb. l. QgiSfe. C* Ht29] 



Pd,Cdba) 1 P(tBu), 
NaOtBu PhM* 




[0 0 7 3 ] £«W5 «fc#g?e) 

Tfl^XRifcT. 3 0 0 5 y V v h^ZP7^Xn* 
«C t trans-4-^^M>r;l/ftF 10. 4 
g(50ramol), *fffl#C 15. 4g (5 0mm 
ol), DMSO L 0 0 3 V y 9 h Jl/*ttiiiW£. % 20 
Cct -:/h*f*y$A 6. 7g(80mmol)^ 

7«. SB3(K:*2 00$'J»b h**«cttAU 

12. 5 g 061*6 996) 4»fc. 
[0074Hfc6»e!D£« 

7^^>««t % ftmm 20 0 $ y y 9 fjunn? 

^ffflftF 5. 4g ( 1 5mmo 1 ) , N, 30 
N' -^7x^M>^> 2g (6mmol). h 

y* (^^o^y^vr-bh^.) 's?^*y*A o. i 

8g OmolW, FU-o- hiWJU#*:M> 

0. 1U (6mol 0 /o), t-^h+J/^hy^A 

1. 4* (1 5mmo 1) SCflfcj»Hl'X> 5 03 3 

y y 9 h i oo-cv-mnmmbRfc 

*x>=6/4) "CttSU I. Off *ff 40 

fc. C<D$*&i* NMR> IR-atfF'D-MSOaHSfiC 
J:0. tfc^e£HJE3ftfc 0DW1.9K: 1 H 
... <90MHz) "C©*7. 0-7. 5ppm(52 
H. m) ) . it&foe<DNMR*+-\-imtCm?* 

[0075] 
Mfc3 0] 




9 



(22) 813200 1 -52 86 8 

42 

* [0 07BHte«f<E>£* 

T)U>$mr. ssiw* 200s «; v ? h /wed? 

5X3#K:> ' *BK*A7. 8g (3 0mmo 1 ) , 4. 
4* -9T\sX*to*<U IlKft^ 1. 7g(6 
mmo I ) ; b 'J* (S*<>y iJfVT* h» 
S^A 0. 18r(3mo]X), (S)-BINA 
P 0. 22* .(6molX). t-:/h*^HJ$ 
A 9. 8g(0. lmo 1) RtfR«hJt>x> 5 0 

s $ u y 9 ?^£ftia.fcfc. 3 o oxthwbimIB* 
io JHSSttfc. KJ6H7HL ffttJUfc*SaS.aftU.ry3f 

/h^x>=6/4) TrflMU 2, Ogt 

f£/c. t©»*tt. NMR t I RfttfF.D-MS©»fir 
K<fcD, -fb^BJf <b[^5E$nfc (©3 6%^ H„ B 

(9 0MHz) "CCDS 7. 0-7. 5ppm(54 
H, m) ) . Qc&fai ©SJ6S*«TCCSr. 

[0077] 

Ht3 1 ] 

20 



30 



u o 



£ ; 



*M<fb«)>BINA|> 
NbOtBu PhMe 



[007 8]*i&fljl 

TTIBft&ft < T P D 7 4 ) £&JP6 0 n mfcK®&# 




Ufc.. 
[fb3 2] 



50 



(23) 



43 



CE 



J® 0 4 



8112 0 0 1 -52868 
44 



(TPD 7 4) 



(NPD) 



ate. Eiutmitbxr&itm (tiPD) zm2 

OnmCCXSSSiLfc. 
tffc3 3] 

©(g) (q) © 

$mm£l/tX5^>^§<*©4. 4' -tf 
2 (2, 2 -J?7*i;l-tr-^> tT7*i* (DPVB 
i ) atf_hifi<b£«J (a) *. itS® (a) ©f«£tf2 

fb#8) ( a > \tm&<0 F FXtt^W^i 
*«C. S^ffiAWi UrTf2^t^S (A 1 

a) 

Hb3 4) 



o 4 

Ml 



(A 1 q) 



£&Jg2 0nm-C^fU i F£ll/?0. 5n 

mr-jfct&T^S Aim 1 0 0 nmi&tUSg* 
ftJtSL?W«E LS^fcfcfc. SSttl.O-'To r r© 
US*?. ^^fl®$OT«Sttt/fc. C©iST- 
©HJBWttt. jtSKmE6V©EPMSE7^Bfgl 0 
0 (cd/m 1 ), 8£ffi*K2. 1 (li/W)t*n 
fc. feSSStt (0. 146. 0. 140) i.m.O% 

^t. f^. {fc^Ja©x^;l/^-^+y>-«2. 78e 
V, DPVBi«3. OeVtJcjfc. 
[OO79JHI60I2 

fc. C©3g*©#6*f$1i«. Si&SflE6y©Effl]0SET 
mmi 10 (od/m'), 3 (lm 

/W) feKffitStt (0. 1 52. 0. 1 6 

3) £«&©m>itte2&ft^&6£&n>fc. £fc. flJSS 
I6*BK2 0 0 (cd/m'J-C. 5E*sei8ttbfc<i:C3 

#»j^»i5 00B#iaig^'c*-3fc. cfts>©$8 

m&Z&lKm-t. ft. fb^b©****-**-.. 
7"tt2. 90eV, DPVBitt3. OeVCa&ofc. 
[00 80)^013 



fcamt^tfeei 1 mute oT^fflE L^tftst, 

fc. COjR-TW^^tttt. S^«)E6V©E(«iII®E-C. 
10 #6#»fil 3 0 (cd/m 1 ), ^^$W2. l(lm 
/W) t*^fc.MS8B{l), 16 2. 0. 18 
1 ) £f^©»l>#&83fc#nJtE<!:&ofc. *fc. MS 
2S£»g2 0 0 (cd/m')t, 3t«SSK8llL/fciC6 

m&i%. 1 «C^T. A. <b£$! c ©**.**-¥♦ ? 
•/«2. 83eV. DPVBitt3. OeVtSA 
[0 08 1 ]^JS^4 

fcemti^ttw 1 tmm v-c^m Lmwmv 

20 fc. C©fS*©fl3£1#1£tt. S«E®E6 V©E|ttnSET 
^fe»a3 0 0 (cd/m 1 ). ^mmtA- 6 (lm 

/w) -c. m&KmiMKifiTii&ttsi^c. sfc. »i 

)53^BaS2 0 0 (cd/m')t, g$iSffi*M>fc£C 
5^^«3 4 0 0RFia<tS»^r*-??t, ch6© 

IfcfcftttfcSU fc*VT. ft. tt£«Jd©x*;l^-¥+ 
?y«2. 7 8eV. DPVBi«3. OeVtio 
fc. 

[0082] mm 1 

F-^>hX«^fe**iLrTfB<b^ (TPD) * 
30 fcffll/teci***. jSSSWl il3J»{CfCW«ELJR 
*£f¥S?0fc. 
Hb3 5] 

O (§) 
c©3R*©3#8tttt. ifi«*E.5v©gjjn«ir^ 

8fi6 0 (cd/m«). IfcfcSftSO. 7(lm/W)± 
jfcflfttt&a^ftfcfrofc. TPDtt»*4>*4U-C 

c©fc«bDPVTP*p»©^e*j^e.ttfc. 

40 *fc. fcffl8IS£«g2 0 0 (cd/m'Jt SMI 
LfciC5*«5^ttl OOBSiaiiJia^fc. Ctl6© 

immfcsi 1 «c^-r. »„ t p d©****-** ? 

lOeV. DPVBi«3. OeVT^fc. 

[0083] \mm 

^4b-C±l3<b^ (A 1 q) <M0BCfcC£tft*.. 
HJaMiiHSSCO-C^ELIRT^ffS^fc, £©£ 
*©H*4$tttt. fifiBpE6V©EnJfflSa-C^»g2 
10 (c d/m'). 1^351 .3(1 m/W) T?*r> 
so fc*. Al a©ffifeffe#bst>>&€>n&a>ofc. *fc. tt) 



(TPD) 



(24) 



200 1-52888 



45 



46 



Mmt2 00 (c d/m'^SmiipttbfctC^ 
J|5iS^tt2 0 0B|[ffl<!:^*JS*'ofc D tft6©36# 
1 Ktj* *. it£43J a B»3fc*'l>4 LXffltVX 

95 eV. Alq«2. 7eVt*r>)t. 
[0084] tb©0!3 

8 1 



B, .BSME6 V©EPJjl]mat??6^K4 0 ( c d/m 

'x fe*as$o. 9 dm/w) &9feftfttaiMi6n 

ftfrofc. ttc. W&mM&Z 0 0 (cdA')TS 
^SSSSSfrLfci C *$)£9»B-1 8 0 

[0085] 

[an 





K-><> 




« 


(cd/n 1 ) 


Qd/10.. 


s 






i 




DPVBi 


6 


1 00 


■ 2. 1 


ft 


2 0 0 0 




2 




DPVBi 


6 


1 1 0 


1. 3 




15 0 0 


to 


3 




DPVB i 


6 


130 


2. X 




2 8 0 0 




4 




DPVBi 


6 


3 00 


4. 6 




3 4 0 0 


It 


1 


TP D 


DPVB i 


5 


60 


0. 7 




10 0 




2 




A 1 Q 


6 


2 10 


1. 3 


m 


2 0 0 


m 


3 






6 


40 


0. 9 


n 


1 8 0 



[0 08 6] ancjftUfciSk:, frx-htmtcflui 
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